Backgrounds/Aims: Colorectal cancer is found with liver metastases about 20-25% due to characteristics of cancer itself. Approximately 20% of liver metastases are found to be resectable. The objective of this study was to evaluate short-term outcomes of patients who received liver resection with colorectal cancer operation in our center by laparoscopic surgery or open surgery. Methods: Short-term outcomes of laparoscopic surgery of liver resection (LSLR) group who underwent liver resection for colorectal liver metastases (CRLM) at a single institute from 2013 to 2016 were compared to those of open surgery of liver resection (OSLR) group. Results: A total of 123 patients underwent liver resection for CRLM, including 101 (82.1%) patients in the OSLR group and 22 (17.9%) patients in the LSLR group. There were significant differences in tumor characteristics between the two groups, including synchronous and metachronous (p=0.004), tumor number (p＜0.001), and tumor margin (p=0.002). For postoperative outcomes, only the length of hospital stay (LOS) was significantly different between the two groups (8.5 days in LSLR vs. 11 days in OSLR, p＜0.001). There was no significant difference in overall rate of postoperative complications between the two groups (9.1% in LSLR vs. 23.8% in OSLR, p=0.158). Conclusions: There are no significant differences in postoperative outcomes between LSLR and OSLR except LOS, liver metastasis number, and resection margin. LSLR may be favorable for highly selected patients with CRLM. 
INTRODUCTION
Colorectal cancer was the third most frequent cancer in Korea in 2013. 1 In particular, colorectal cancer is found with liver metastases in 20-25% of patients due to characteristics of cancer itself. Approximately 20% of patients with liver metastases are resectable. 2, 3 The 5-year survival rate for patients with resectable liver metastases has increased to 30%-50%. 4, 5 Preoperative chemotherapy can reduce the extent of liver metastases if they are unresectable. It might make them resectable, thus increasing the survival rate of patients. 6 Colorectal cancer research has also enhanced chemotherapeutic regimens and increased survival rates.
Surgical options for colorectal liver metastasis (CRLM)
include simultaneous resection or a staged operation. A simultaneous resection of CRLM can reduce patient burden and the length of hospital stay. However, morbidity can increase slightly because the surgery is a major resection and the patient may have undergone preoperative chemotherapy. 7 In addition, simultaneous operation can only be performed in patients with resectable CRLM which is a limitation. On the other hand, a staged operation for CRLM may lead to fewer postoperative complications and a better outcome. However, this has not been demonstrated yet. A staged operation involves two major operations. This will increase the length of hospital stay and cost. 4 Laparoscopic liver surgery was first reported in 1996. 8 Since then, laparoscopic devices and techniques have been substantially improved and surgeon's range of choice to perform a laparoscopic operation has also extended. Perioperative and postoperative data Operation time and transfusion rate were not statistically different between the two groups (p=0.375, p=0.979, respectively). The ratio of major to minor liver surgery was not significantly different between the two groups either (p=0.158). However, estimated blood loss in the LSLR group was less than that in the OSLR group (p=0.018) ( Table 2) .
MATERIALS AND METHODS

Patient characteristics
Statistical analyses
Postoperative outcomes and types of complication are listed in Tables 3 and 4 . There was no mortality observed in 30 days after surgery. Only one patient developed a severe complication with colonic anastomotic leakage.
However, the patient recovered well after reoperation.
There were no statistically significant differences in postoperative outcomes such as complication grade between the two groups. Only the length of hospital stay was significantly shorter in the LSLR group compared to that in the OSLR group (8.5 days in LSLR group vs. 11 days in OSLR group, p＜0.001).
Univariate analysis was performed to evaluate risk factors for postoperative complications (Table 5 ). Some variables such as sex and primary colorectal cancer T stage showed statistical significance in both univariate and multivariate analyses. However, operation method was not statistically significant in these analyses. and inverted L incision. 13 All single OSLR procedures were performed with only an upper midline incision which was a minimal incision for a right hemihepatectomy during major liver resection.
Several limitations of our study should be mentioned.
The major limitation was that LSLR group sample size was too small compared to the OSLR group. Although propensity score matching analysis was applied to overcome this major limitation and analysis showed no statistical differences between the two groups, this small sample size made this study hard to be generally acceptable.
Additionally, this study revealed only small advantage of Another important controversy about simultaneous versus staged operation was not evaluated in this study. Further well-designed large study is needed to reveal the actual advantage of laparoscopic liver resection. In addition, this study was designed retrospectively. Therefore, there might be selection bias.
In conclusion, no significant differences in postoperative outcomes were observed between LSLR and OSLR except length of hospital stay, the number of liver metastasis, and the resection margin. Our results suggest that LSLR may be favorable in highly selected patients with CRLM having small metastatic region. 
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